The structure of the title compound, [Zr(C 5 H 5 ) 2 (C 9 H 11 Te) 2 ], consists of a zirconium(IV) centre bonded to two 5 -coordinated cyclopentadienyl groups and two mesityltellurolate ligands; the discrete molecule has crystallographic twofold rotation symmetry. The structural parameters compared with those in [( 5 -Me 5 Cp) 2 Zr(TePh) 2 ] [Howard, Trnka & Parkin (1995) . Inorg. Chem. 34, [5900] [5901] [5902] [5903] [5904] [5905] [5906] [5907] [5908] [5909] show that the greater steric demands of the bulky mesityl substituents are accommodated by widening Te-Zr-Te ($8 ) and by more acute Zr-Te-C ($5 ) angles, although the Zr-Te distances are essentially the same. The crystal studied exhibited some inversion twinning.
Related literature
For a review, see: Arnold (1995) . For related structures, see: Christou et al. (1993) ; Hector et al. (2008) ; Howard et al. (1995) ; Sato & Yoshida (1974) .
Experimental
Crystal data [Zr(C 5 H 5 ) 2 (C 9 H 11 Te) 2 ] M r = 714.96 Orthorhombic, Aba2 a = 9.0483 (15) Å b = 21.881 (6) Å c = 13.806 (4) Å V = 2733.3 (12) Å 3 Z = 4 Mo K radiation = 2.51 mm À1 T = 120 (2) Table 1 Selected geometric parameters (Å , ).
2.519 (7) Zr1-C3 2.455 (7) Zr1-C4 2.470 (7) Zr1-C5 2.504 (8) Zr1-Te1 2.8694 (10) Te1-C6 2.150 (7) Te1-Zr1-Te1 i 105.34 (5) C6-Te1-Zr1 108.06 (16) Zr1-Te1-C6-C7 77.0 (5) Zr1-Te1-C6-C11 À103.8 (5)
Symmetry code: (i) Àx þ 1; Ày þ 1; z.
Data collection: COLLECT (Hooft, 1998) and DENZO (Otwinowski & Minor, 1997); cell refinement: COLLECT and DENZO; data reduction: COLLECT and DENZO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPII (Johnson, 1976) ; software used to prepare material for publication: SHELXL97.
Bis( 5 -cyclopentadienyl)bis(2,4,6-trimethylphenyltellurolato)zirconium(IV) A. L. Hector, W. Levason, G. Reid, S. D. Reid and M. Webster
Comment
Thiolate ligands (RS -) form complexes with most metals and metalloids in the Periodic Table. In contrast, much less is known about corresponding selenolates (RSe -), and few tellurolate (RTe -) complexes have been characterized in detail (Arnold, 1995) . The latter include [(η 5 -Me 5 Cp) 2 Zr(TePh) 2 ] prepared from [(η 5 -Me 5 Cp) 2 Zr(CO) 2 ], PhOH and Ph 2 Te 2 , (Howard et al., 1995) and [(η 5 -Cp) 2 Zr(TePh) 2 ] prepared from [(η 5 -Cp) 2 ZrCl 2 ] and PhTeLi, (Sato & Yoshida, 1974) . We have recently characterized a range of complexes of Ti, Zr and Hf (M) of type [(η 5 -Cp) 2 M(Se t Bu) 2 ] and shown that these complexes serve as single-source precursors for LPCVD (low pressure chemical vapour deposition) of MSe 2 films (Hector et al., 2008) , but that the corresponding t-butyltellurolates decompose to deposit elemental tellurium. During attempts to improve the stability of the tellurato-complexes, we obtained crystals of the title complex which we now report.
Red crystals of the title compound (I) were obtained in poor yield by reaction of [(η 5 -Cp) 2 ZrCl 2 ] with (Me 3 C 6 H 2 )TeMgBr in anhydrous THF solution. The discrete molecule has 2-fold crystallographic symmetry, and shows the typical metallocene geometry with η 5 -coordinated Cp rings (Zr-C 2.455 (7)-2.519 (8) Å, 2.49 (3) Å (av)) rather shorter than those in [(η 5 -Me 5 Cp) 2 Zr(TePh) 2 ] (2.56 (5) Å (av)) (Howard et al., 1995) , but similar to those in the silyltellurolate [(η 5 -Cp) 2 Zr{TeSi(SiMe 3 ) 3 } 2 ] (2.50 (1) Å (av)) (Christou et al., 1993) . The Zr-Te distances in [(η 5 -Cp) 2 Zr{TeSi(SiMe 3 ) 3 } 2 ] (2.866 (1) Å), [(η 5 -Cp) 2 Zr(TeC 6 H 2 Me 3 ) 2 ] (2.869 (1) Å), and [(η 5 -Me 5 Cp) 2 Zr(TePh) 2 ] (2.87 (2) Å) are very similar as are the Te-C distances in the last two compounds (2.150 (7) and 2.12 (2) Å respectively). A more notable difference is in the Te-Zr-Te and Zr-Te-C angles between [(η 5 -Cp) 2 Zr(TeC 6 H 2 Me 3 ) 2 ] and [(η 5 -Me 5 Cp) 2 Zr(TePh) 2 ] with Te-Zr-Te 105.34 (5) ° versus 97.2 (1) °, and Zr-Te-C 108.06 (16) ° versus 113.1 (7) °, consistent with the greater steric effects of the mesityl groups.
Experimental
To a stirred suspension of Mg turnings (66 mg, 2.72 mmol) in THF (30 ml) was added MesBr (56 mg, 2.82 mmol). The resulting mixture was stirred for 2 h, after which the Grignard was transferred by cannula to a suspension of freshly ground Te powder (300 mg, 2.35 mmol) in THF (10 ml). The mixture turned orange and was stirred for 1 h. Cp 2 ZrCl 2 (345 mg, 1.18 mmol) was dissolved in THF (10 ml) and the Grignard solution added dropwise by cannula, during which time the solution turned red. The reaction was allowed to proceed overnight. The volatiles were removed in vacuo, the residue extracted with Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
Geometric parameters (Å, °)
Zr1-C1 2.519 (8) C5-H5 0.9500 Zr1-C2 2.519 (7) C6-C7 1.393 (9) Zr1-C3 2.455 (7) C6-C11 1.398 (9) Zr1-C4 2.470 (7) C7-C8 1.415 (9) Zr1-C5 2.504 (8) C7-C12 1.507 (9) Zr1-C3 i 2.455 (7) C8-C9 1.375 (11) Zr1-C4 i 2.470 (7 
